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PURPOSE: To provide an oroante ratifying dement with 
t rectifying function. 



CONSTITUTION: A glaae board 1 fe provgdad wfth a ooW 
electrode 2 Thereon through a sputtering method, etc. 
and a poty^ n et hy tt hi oph en s layer ia pDod up thereon 
through electrolytic oxidation polymerization. Then it 
is alectrocnemteally applied with a dedoping treatment 
to form a high motecubr conduotWo layer 3, a 
6_mathyi-10^p-meinylbenzylh3,1 O^ydre pr wmagne film 
4 is deposited on Ins layer 3 through a vacuum 
deposition method. and further aluminum 1B 
vacuum-depocitad on the film 4 to form an electrode^ 
and thereby an organic rectifying element in 
Tmouy. 
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' NOTICES » 

Japan tatwt Office is not reoponoibl* «o« any 
caused by tbm use or cliio taranol»**©i»- 



1 .1^^ document has been translated by computer. So the translation may noi reflect the oricinal precisely. 
2:**** shows the word which can not be translated. 
3. In the drawings, any words are not translaicd. 



CLAIMS 



£! a ™ ( n ] T, rtctifvintt device characterized by carrying out the laminating of 5-(elecmm releasing group) pcrmutatiori- 

K&^^" 5 ^ y ^ fi,m ' ft macrom ° lecule eoBductor toBred,ent OT * e m T 

rfS L^Jo'rS'rectifyina device according to claim I which is the layer which a macromolecule conductor ingredient laj<jr 

^°S^e SJSomolecule conductor ingredient chosen from the group which consists of an orgamc syntheses s> Ite, 
Innredieni an otEanic pyrolysis system ingredient, and a carbon system Ingredient. ..... - ^, 

rcK^ C oSlc^rymg device according to claim 1 which is the layer which a meial system ngredtent layer turns into 
l S leaTt onemeiafsystem indent chosen from die group which consists of a metal, an alloy, a metallic oxide, metallic sulfide . 
an alloy oxide. 
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1 .This document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



this 



[Detailed Description of the Invention] 

fmdJtrial Application! Generally the organic rectifying device of this Invention Is widely applicable about an OTgwicjxovifyint 
^^SkSStSXS^ tothe industry to which electronic, or optoelectronics relate, as an electric recufier. a translator,!** 
diode for rectification, a photodiode, a light emitting diode, or a switch. 

[KSiptton of the Prior Art] The Schotlky barrier mold component which ^^^^^^S^S^f^^n of 
m»tai thin film of a work function as en organ e rectifying device is known, and aluminum / metal free phmaioeyamne / comow «»•» "» 
Au^dSumTnum r/rSt combination of Au Is studied. Although this invention persona developed the or£ pic 
WUy« -SSSS!SSSSSm anLlarified the result as JP,5°-2KK,A and JP.3-91209.A were already shown, they were 
v.^pproached by the need for development of a still more effective organic rectifying device. 

Klemfs) to be Solved by the Invention] Although this invention persons present die rectification which . is Ihe^lOfaWor 
{hey look for me organic compound which reinforces rectification efficiently certainly paying attention , » t* «potot *ai NJb low 
e^ctivencss. meyrcpeat examination about die structure, and. subsequently came to complete composition and its property, aft 
Invention mat research is developed and should *• cany out It at last this lime also about application. 

nSt for Solving the Problem] this invention persona - It was shown clearly that It has the organic rectifi^ion excellent in J a 
eom^tXh^ 

Substitution aralkyl>5, the 10-dlhydrophenazlne film (h b hercafter^led the phenaane film ^f^^^ff*^ fc. 
ingredient layer, or die metal system Ingredient layer Is carried out The macromolecule conductor ro 8^nt laj^er^ toe W .layer 
E consists of at least one macromolecule conductor ingredient chosen from the group which consuls of an orgmtesynthej 
Tyswrn InsSent, an organic pyrolysis system Ingredient, and a carbon system ingredient, and a metal system ingredient layer I a 
2JS whKoS£of iileasfone motel system fngradiont chosen from the group which consists of a metal, an alloy, a metal > oxide, 

PooSfTnS^^^ 

dmydrophenazine (it Is hereafter called phenazine for short) An alkyl group, an aralkyl radical, the amino group, an "Jo™* h* 081 ' 
a dielkylamino radical. They are the acylamlno radical, an alkyl aeylemlno radical, a pyrrolldinyl radical, a »■ 
morpholfao radical, etc. as atypical thing They are a methyl group, an ethyl group, a propyl group, an ^propyl I P»"P- £*W L bo 
kZtyl radical, t-butyl, a cyclohexyl radical, a methylamlno radical an acotylamino radical, the aralkyl radical shown in the I 

-TooSwith KHaralkyl or nuclear substitution aralkyl) radical in phenazine, benzyl, a phenylethyl radical and p-alkyl Jen^l Hor 
" eSmple, ^n^ytoenzyl radical -) p-ethyl benzyl, jwdkoxy benzyl (for example, p-methoxy benzyl radical) p-amino benzyl a »d p- 
^-pXu^Llno) benzyl (for ex^pVTmVmylamino benzyl -^p-acetylamino b««yl £cyano benzyl ; f 
fluoro benzyl, p-fluoro memylbenzyl radical, p-chloro benzyl, p-BUROMO benzyl, p-.odine benzyl, m-dal^l benzyl (for er**-»- 3- 
5-dimethylbenzyl radical), m-dialkoxy benzyl (for example. 3 and S^ethoxy benzyl -) m-diamino ben^l ^^g^ 
amino) benzyl, m-screw (trifluoromethyl) benzyl, m-dlnhTO benzyl, m-difluorobenzyl ^f 1 ^.^^^^^ , 
and 3-dichloro benzyl -) There are 3. 4-dichloro benzyl, m-diehloro benzyl (for example^ 2, 4-diehloro benzyl, M-A* toro 1 
m-aibromo benzy^n-diiodo benzyl, ete. In addition, the carbon atomic number of the alkyl group of the ^'^^^u, 
least with 10. ofphenazine is 1-4 pieces, and, as for them, it is needless to say thai you may branch also with the smught ohai 
• r00071 As long as this phenazine is the above-mentioned compound, it may be independent or two or more sorts of mixture w . u 
E ThTspacL powder (plastics powder, silica powder, silicone rubber powder, etc.) as the aotl-oxidant of an amount. UV a fa 
^fSHL control maiSal may be added a little for long-term stabilization wh«j sudj ]jSS!SlSSSi *• 
little content of me ooloring matter (a coloring agent, charge of fluorescence) may be carried out as check material of member t 

rooSfTSnong macromoleeule conductor Ingredients, as an organic synthesis system ipMh* B ^^'i" 8 *^ p*™ 1 * 
Polly 3. 4-dimethyl pyrrole, The poly thiophene, Polly 3-methylthlophene. Polly 3. 4-draemyWuophena, Polly pffmt, I 
P^ly^lhylene, a Po^pbenylenc sulfide, Polly m-phenylene, Polty p-phenylene oxide, polish anoa ^^^^'"^ HfiSll 
a polyvinyl carbazole, die poly diacetylene. CondueUve rubber and the resin which there are the poly pyndtae. Pon (N -methyl byrrole), 

• poly pieollne, ete., and these can use doping either a non-doped object or an object, and contain these cana^SObe u«cl I 
m0091 As an organic pyrolysis system Ingredient, conductive rubber and the resin which there are synthetic graphite, aconm £ ivc 
carbon fiber, pyrolysil i polyimide, pyrolysis polyoxadlazole. pyrolysis polyolefine, a pyrolysis polyamide, a pyrolysis ipolyac jM*"^ 
autolysis po^nyl chloride, pyrolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrosis phenol ream, P*^. *P teadon . 
polysryrenerpyrolysis polyboeyanurate, a pyrolysis polypeptide, etc.. and these can use doping either a non-doped object or a | object. 

• and contain these can also be used among macromolecule conductor ingredients. 

: 1 7.09.04 
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magnesium, calcium, silicon, titanium alloys v™ r Vj"" „_„,„. _/ ta , a meia i lic oxlde (for example, an aluminum oxid< [ 

minium alloy, a Magnesium alloy, a «n alloy, an indium eitoyy • JlgSJ tt£S fterin MWe. a Vine oxide, oxidization f 
indium oxida, and silicon oxide ~) What made the km* defect fr™ 2£3X ^ondueuve rubber and the resin whiehl kre 

sr^iefe 

?,k™^s Vflta Ta m l r£!S, a ceramic plate, plastics cast etc.) and attaching a suhabte eleotrode section, dam ^dmg 

^?S?iiS ^ i££2£mS be carried out among substrates. Therefore, the thickness of this laminated material may ehengd, i b 
S^oKnn S55S3eKVi3^?^to^^ of a macromolecule conductor ingredient layer, or the thickness ofaAjtal 
XEXSttSZSSZ™. phenazine film, it fa good to make it toe thickness of 20W0OOA JVM»gH | - „ 
^^foXhough sum total thickness Will Increase according to the count of multistory whan multistory £*»££SSSit ifi £ 
out h is dlsirable to take care so that thickness of each film may be made thin for the thickness of each phenazine fltar J thin 
toefanta Sf ^ W-5OO0A and it may become about 200-2000A. In addition, thickness should warn to become homogeneity to thfe 

^rinsw , nn rr»r-h rtf rhe (iemfla Is adooted as an approach of making the phcflazmefllroofmbmveotion forming. h 
n?«2 fnnro^ m of paimfr^ or the sparing method (2) solution (the cast method being inelup id), 

«d^taK *e aDD^Kh^adSeS which lays what was film-tead beforehand (an inflatable flexible bag technique, the p stmg- 
5 d nS!od, *?eleSc P SrnSod) may Jm*mi*e in the form planned according te ; *e object, and may cany out etch p E 
clearance and it is not only formed all over a laminating side, but may panemize a garbage selectively. i j 

Andamental example of the structure of the organic rectifying device by this invention is explained. As shown in dr»w ogj. . 
S^\^£!!^S^^»^ by a subsmuThthe eleSode 2 formed on the substrate I, to. ^j^^EQ M 
Ser Tformcd on the electrode 2, the phenazine film a formed on the giant-molecule conductor layer 3, and the electrode 5 forhjed on 

SoSqSiC SeVectrodc 2 prepared on a substrata I , it is desirable in Ubomory to m-keU ^^^^^S H* 
ma whole surface of a substrate I substantially. A transparent electrode can be formed on toe substates Lsuchasa glass plateU 
transparence plastics sheet or a film, by vaporsiepositing gold, silver, aluminum, an indium, indium tin, ^ ™£ PP 
3Za membrane). Moreover, an electrode 3 can be formed by vepor-deposlttog gold, silver, copper, aluminum, or nlckej 
addition, when using especially as a monolayer mold, the macromolccule conductor layer 3 can be omittea. I 
room Altoouahh fhaE whh classes of electrode 2 formed on a substrate 1. when using aluminum as one electrode, as fori 
ffi^s^?c? o3o£«io rectifying device, it is desirable to make toe.phenaztoc film ofthis invention on an 
JeSrwteby wproaches, suchas a vacuum deposition method, the applying method, the cast method, and a spin coat method, f d to 
~Sa!l StuSSSS Si macromolccule conductor layer on it first And what is necessary is just to cany out vacuum dep. [sition 
of the counter electrodes, such as a golden electrode, on it further if needed. mo a ta ■ irnr'c method <kt I for 

[00181 In ustagtha substrate which, on the other hand, has toe transparent electrode formed by *e s \™ PAT ^.^f j~ 
example, a golden electrode, after carrying out the laminating of the macromolccule conductor layer by an •>^»>^' d »"T I. 
nSSbJLa method etc on a golden electrode and carrying out undoping processims t» an eleetneal machinery J* rt 

Kn^Scn it to carry out toe laminating of the phenazine film with vacuum deposition etc Furthermore, what is nooessap |is just 
(0 carry out vacuum deposition of the eleotrodes, such as aluminum, If needed. ! ! 

[Function] in toe organic rectifying device of this invention, effective rectification is If^^^^P'^^^^' 
a giant-molecule conductor layer and the phenazine film. Furthermore, since rectification was performed also in toe toterttee 
phenazine Rim and a metal system Ingredient layer, the component which has toe rectification excellent conventionally farthei 

well-known organic rectifying device could be built ... „„ . I 

rOo"oiBv elec^cel-potential-difference Impression of hard flow, although transport of toe charge which crosses impregnetion | 
charge and ^toto lay-by eleetricd-potentiaUdTrVerence Impression of the forward direction according to toe «>«^^"H« 
whteh the barrier of a shot key mold or a heterojuncdon mold was formed, and was sponraneously formed fa foe ««oW« 
molecule conductor layer an7the phenazine film arises fa toe organic rectify tog device of this Invention .fa order <to 
pSlal gradient, a Current does not flow but functions as diode. Moreover, by optical exposure separation of a ^aw arises , 
mterface and traripon of a charge arises in accordance with an electric potential gradient Therefore, by cov^tog a toad Md j 
connecting too hastily extemallfbetween the two electrodes of an organ* rectifying device, a photo oirrentu quired and H 
also as a photodiode. You can make H function also as light emitting diode using emitting light, in case toe charge fUnhermc 
in by electrical-potential-difference impression of toe forward direction recombtaes with toe reverse charge In bulR. 

Sample! About the organic rectifying device ofthis invention, although experimented In a large number, the example of 
htip://vv\w4.ipdl.jr».gojp/c^ 
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rh» in .M. «r t Mfnlams the manufacture approach and Its engine performance. In addition, this iny * Itipn 

?S bCSS& direct-current applied voltage to this sandwiches eel continuous ly under ^ -^<""™**|' 
^LISLtiMted rLwinu 2 and drawing 3 are graphs which show the current change ex the lime of changing direct-curreb 
^^"ESnuo^y. ^n^uently. It was dSSd that the stable rectification from which the tone of unpj«^g afor ^rd 
SKLTno^StiS (difference to a -olden electrode side serves as the forward direaion occurs. The current value when the currf f 
v2S?wh« tan^sKSSriS SentMdtffeenc. of +4V to a golden electrode Impresses theclectncal potential differenp of 
lu OmA ^!nd Sv SafSe reSKiSratlo 120000 in -0.1 17microA (refer to drawing 2 )• Moreover. In the applied voltage of * 2V, 
t ^Te^M^ml^Stai,^ current value of + 1.05mA and -O.OSSmicroA, respectively (reftr to dtawJOC 3 )• 
^}5i^SSX^lS^n*b component, the golden electrode side produced f^SSSSSSSSl T 
Sad as forward At wis time, change of the photocurrcnt at the time of changing the wavelength of light to irradiate was measuft a. 
Drat"! 4?£ graph ofttl action>ectrumln which the relation of a light wave length-photocurrent is shown. From this grail L 
when 2 optica \SmZZ Seamed out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT] a , 
nhmn™n Tnlu7«rve3 « to minimum by the way, the screen effect by PMeT Is shown, and it turns out that an activity side i not 
ttieS of a E^ol^T^d ^PMeT layer but the back of a PMeT layer. Moreover, since a photocurrcnt va ueserve^ , \s the 
^Ju^ofXw*ffiTof absorption of MMDP when an optical exposure «. *. Z*X2ESffi k 
>««en effect bv MMDP Is shown, and it turns out that a mam activity side is the back of a MMDP layer, I.e., the Internee of rr<V t 
ari^MMDp! SS&JSSi monolayer mold component which sandwiched only MMDP with a S^elec^e Jnum 
carries out rectification and a photc-elcctrlc-tnmslation operation in a bilayer mold component and this direction, the Interface Of 
aluminum and MMDP is also known by functioning as an activity side. . , , n . \ ... 

roSrex^ple2ex«nple 1 instead of MMDP f-meihyl- 1 0-Omethoxybenzy l)-5. lO-dihydrophcne-ne S-methyl^ereafW. *Ued 
MMODP SSSSASSlma benzyl)-5, 10-dDiydrophenazine The same sandwiches eel was manufactured using (it being he r« after 
M M ° D ™^ 8 *^^^ and lD-dihvdroDhenazine fit Is hereafter called MDNDP for shorlDl When 



\ iCDPe 



MMODP, and is 1200 (**4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 (»»2v) and 

and it turned out that it has the rectification which was excellent in ell. . ^ ^ I 

r00261 In example 3 example 1, rectification remarkable also in which used other macromolecule conductor ingredient^ [rswas 
ncccScd insSS of the PMeT layer. The name and rectification ratio (~2V) of the layer ingredient were as follows. That is, th* rd» 
polypyrrole (rectification ratio 16000), Polly 3, 4-dhmethyl pyrrole (rectification ratio 18000). Port p-phenylene ) (««ffi«^on n t ta . 
130TO). the poly thiophene (rectification ratio 1200). polyacethylene (rectification ratio 1000). polish anoa cetylene (nKtificafaddj rat.o 
2000) a poKtayl carbazole (rectification ratio 1000), pyrolysls polyimide (rectification ratio 8000), a pyrolysls porya^lon^fc 
(rJmSn ratio 5000). and graphite (rectification ratio 6000). Moreover when a metal aysttn. ingredient was used stmitolylfce 
result of an indium (rectification ratio 12000). aluminum magnesium (rectification ratio 15000), azine chlondo j£P^j^»W 
oxide (rectification ratio aoOO), antimony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper sulfipa 
rectification ratio 10000) was obtained. 

Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently using both interface bamers tjljfor 
example the interface barrier of a giant-molecule conductor ingredient layer and the phenazlne film, the phenazine film, and an ctal 
system ingredient layer, it became possible [ making the component which gives die recusation ratio ^eeltem coD^emionalfc > i 
than a well-known organic rectifying device ). Moreover, since the cleotron and electron hole which photocharge separation wa! | 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also as at \ 
optoeleetric transducer. Furthermore, while the charge poured in by cleetrical-potential-difference impression moves in accord* ice 
with the electric potential gradient of a barrier In the Inside of bulk. It functions also as electroluminescence devices usingreco|i feuting 
with a reverse charge and emitting light. Therefore, It is sura that the predominance Of the application in the industrial world of his 
Invention is a greatest object. 



[Translation done.] 



http://wvw4.ipdljpo.go^ 
Received Jep-rz-04 11:11an Fronrt49 811 911342 



1.09.' 



04 



I 



To-Carrella Byrne Bain 



Paae 008 



22. SEP. 2004 17:20 



* NOTICES » 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S. 7 5 j 



yon 1 



Jtapan Patonfc Qttiom lo not »»ponoible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** fthows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



TECHNICAL FIELD 



[industrial Application] Generally the organic rectifying device of this invention is widely applicable about an ^} e J^^% 
device M i new this invention in the industry to which electronics or optoelectronics relates as an electric rectifier, e transistor, f 
diode for rectification, a phoxodiodc, a light emitting diode, or a switch. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2 shows the word which oan not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 



sm 1 1 



rr^crHminn of Ac Prior An! The Schonky barrier moid component which combined p-mold organic semiconductor and the 
rSK rectifying device Is known, and aluminum / metal free phthalooyanina / com 

TSand alSSn i^TmSyiMo^/ combination of Au is studied. Although this invention persons developed the 
Way* ^M^^SmSir and clarified the result as JP,S9.2S3SS^ and JP.3-91269.A were already shown, they were 
approached bythe need for development of a still more effective organic rectifying device. 
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EFFECT OF THE INVENTION 




[Effect of the Invention] Since the organic rectifying device of to invention Rifled efficiently bo^xerfaco * 
^anwleVthe interface barrier of a glanwnolecule conductor ingredient layer and the phenazlne fUm, the Phenazinej mm, an* £ J 
• ^Js-^^Jjt^ane nossible T making the component which gives the rectification ratio excellent conventionally f 
CTwd^™ ^ eleemm^eleciron hole which photocharge separation w*< 
^^SKta ^eoSSSenUy were separated are mutually conveyed to an opposite direction, it functions also as am 
SSS "™*2??SS^e! wh.?o the chiSTpoured in by electrical-|WientiaJ^ffcren« impression moves m aooorda, 
^SSSSSStoSSSSM mdSt of e barrier in m. inside of bulk, it functions also as electro umtaescence devices using recoi 
f«!5?eff«a Sling light Therefore, it is sure that the predominance of the application In the Indusmal world of fl 
invention Is a greatest object. 
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japan rataat OMioe *>• not **«p£maible for any 



l.Tnis document has bean translated by computer. So the translation may not reflect the original precisely. 
2***** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 



[ProbicmCs) to bo Solved by the Invention] Although this Invention persons present *e ^ B ^°^ hl ^J^^^^^ 1 ft 
^ 10^ ^ UiVo^o impound which reinforces rectification efficiently certainly paying attenuon* th LK5^^ to 
eKvene^^err^ exaSnation about the structure, and, subsequently came io romple« composition and its property, aeu. this 
research Is developed and should ** cany out it at last this time also about application. 
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1. TWe document has been translated by computer. So the translation may not reflect tbe original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



MEANS 



[Mean* for Solving the Problem] this mvention ^^I^Z^lS S^^S^S^ 
component which has the component to which the le»metmg ^ e '*^^'^^X to a maaomolccule condUkor 
aubantution aralkyl)-S, the lo-dlhydrephenarinc film («t is «^ ^S^tSer sS here Is i layer 

ingredient layer, or the metal system Ingredient layer is "J""^- 1 ^ ^STeoSSste of an organic syntbes 3 
whid, consists of at least one macromolecule ^^SS^STiiT^&SBSA ZSlnL iSenUayer ■ 



a, 
oxide, 



^SSil STSS and a metal system indent layer 

S^^SchcoSte! OTLK^Sa?^««n^S.t chosen from the group which consists of a metal, an alloy, a metall d 

Ma-SSSS^S mSmiSZ i» Solectron releasing group) pennination-lO^aralkyl or nuclear substitution «aUcyI)-5 a , li* 
Sprl^ for short) CTyTg^up, an ^«2^r3£af SSmffitdta L ^ 

rSuiKnlno radical They are the acylamlno radical, an alkyl acy lamino radioal, a pyrrolldinyl radical, a PEPIRIJIRU raOica n i 
*JSffS^SS^^S^ are "-jSST--^^ 

isobutyl radical, t-butyl, a cyclohexyl radical, a methylamino radical, an acctylomino radical, the araucyi ramcai snown in me 
SlKwith lfWaralkvl or nuclear substitution aralkyl) radical in phenazine, benzyl, a phcnylcthyl radical end p-alkyl benzyl (1 

*SmXrtbM»l radical), m^alkoxy benzyl (for example. 3 and S-dimethoxy benzyl -) m-diaminc > banzyl, m-flJ^-PttmiTC t pn 
L^Y^Tm^screw Lfluoromemyl) benzyl, m-dlnliro benzyl, m-difluorobenzyl radical, and o-JIKURO (for axan 4 le, 2 

™2Soro' ^r^) Tner^r/-diS 'benzyl, m-dtehloro benzyl (for example, 2 4-dichloro benzyl 3, 5-di*loro b> gyl), 
m^mo iSW^moSbiSt. etc. In addm^he carbon atomic number of the alkyl j^'J'^^Ty 84 
^^10-ofphcn«iac is 1-4 pieces, end, as for them, it is needless to say matyoumay branch also with ^ »?"g* *Jf [ 
mOD^I aL Iode aSThra^inc b toYdbove-mentioned compound, it may be Independent or two or more sorts of mixture « Efficient 
^^T^S^ewOaSS^S powder, silica powder, silicone rubber powder, etc.) as the anti-oxidant of an amount. UV «* ibzer- 
^f^daTicE^ ended a little for long-termrtabillzation when such phenazlnes are used as the fi m; end 

Sue \££ i^^^^^SZ agent, charge of fluorescence) may be carried out as checic material of membra l |u» 

m(W8l C Among macromolecule conductor ingredients, as an organic synthesis system bgrcdient Polypyrrole a ™*^«»y> 1 l**. 
Ponv 3 4Semylpwole, The poly thlophene, Polly 3-methylthiophene. Polly 3. 4-dimethyWuophene, Polly P^ENIN, I 
SKtoylS fa t3£%h*w&* P°V m^enylene, Polly p-phenylene oxide, polish anonce* .l«c. Poly^^ fcytoe, 
'a^SySraX and the resin which there are the poly pj^. 1^ CJ-metby brrrole), 

DoWcXncTand can usedoping either a non-doped object or an object, and contain these c^alsote used. 
■oSflS^aSiucpyrolysIs system ingredient, conductive rubber end tbe resin which there are synthetic graphite, a condu ive 

fiW ^rolvsi XSSS, ^^Sstepolyoxadiazole. pyrorysls polyelefine, a pyrolysis polyamlde, a pyrolysls j»lyacr t pnhnle. 

pE^fpyrolysfa polylsocyanurate, a pyrolyste polypeptide, etc.. and these can use doping either a non-doped object or subject, 
and contain these can also be used among macromolecule conductor favgredlena. - K1 . 

rooim as ac^in system ingredient, conductive rubber and the resin which there are graphite, glass carbon, fen^Wack, 
i u r_ u J > * 5 J 1 tt . ' . . . , « 1 ™*-i, M rhide etc and these can use dooms either a no 



>h2 



f 00 101 As a carbon system infiredicnt, conoucave niDwr am* iv>m wmu* w »~v •**^v-r > • , ' . .uu^ . , 

SStchiBN^S acetylene black, petroleum pitch carbide, coal-tar pitch carbide, etc.. andth^e CM use doping either a 1 
object or an object, and contain these can also be used among gienwnolecule conductor ingredients. .„ 
fool 11 alTrnrtal system ingredient - a metal (tor example, gold, silver, platinum, palUdmm, and rudcel -) Alumtotmvan 
n^esium^Scium, silieon^nium, alloys (for example, a palladium alloy and an aluminum alVoy-X™ch » * J^£™ 
mShmTanoy, a Magnesium alloy, a tin alloy, an indium alloy. 8 regulus mcteJ. a metallic 

uShToxlS and sWcon oxide -) What made tbe lattice defect from oxldlzadOT jd^um. the w oxU^ztao ™ . 
cooper, anttoony oxide, a zirconium dioxide, etc. by the dopant, and gave conducdvlv. Crniducdve rubber and toe ^ wfai£ Acre 
arTm^icTulflae (foTexample, thing which made the lattice defect from an Iron sufflde. a cobalt sulfide, a nickel sulfide, ,03 per 
™mdi?*e n and gave conductivfty). an alloy oxide (the oxide of the abovawnentioned alloy or mlxmre of the above-tneailon*. 
metallic oxide), etc.. and contain these can also be used. II! 
Sor^ The phenazine film said to this Invention is prepared between a maoromoleeule ingx«tt«^and at 

conductor ingredient Uyer or in between a macromolecule conductor ingredient layer and m.ml system .ngi^t layers 
SsysteS Tmsredient Uyer and a metal system Ingredient layer. Although one lammatmg of on. °^^£ a f™^ <i|leeute 
toatoSlest thtalto order to strengthen effectiveness further, it Is desirable to make it toe condition of ^»™P*^£!n 
cZtec^mgredtent layer, toepbenazine film, e giant-molecule ctaductoi jngredieni layer. ** P^^^^^^tL metal 
mgrediant layer etc. aa double layer or multilayer structure. In this case, the macromolecule conductor Ingredient layer and||e metal 
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[0O13J Although "^c^trea canunlc plate, elastics cast, etc.) and attaching a suitable electrode section, depj 

T^&Tl^:^ oarrfed^among mJ^tSSS!^ *^« 5 cf to 1^ n^-^l 
rt7*Sn«aa of a substrate, the thickness of a macromolecule conductor ingredient layer, or the thickness or a 
S£fS?en?laver l5icv£ SbouTSe phenazine film, it is good to make it the thickness of 200-5000* by the monolayer. 
ffio^SiSmT^c^swiU uTcre.se according tothe count of multistory when multistory I^^^mefi 
St ^ SSbaWe ^otake care so mat mlckness of each film may be made thin for the thickness of each pnenazme fllnv a 
^^it"of 2 ^0^ ^^ a ^ome about 200-2000A. In addition, thickness should warn to become homogeneny to u*j 

^TSf'r^ „f tH« d BCT *oE is adorned as an approach of making the phenazine film of thia invention forming. 

B?rt2 ^ffiw DatonSaTaeuum ^ C2) solution (the east method bains mcluddd), 

£V^inT^e ao\£a^^ toys what was fllm-W beforehand (an inflatable flexible bog technique, the ps|ting- 

3,1(3 ~ inav .anamize in the form olanned according to the object, and may cany out etel .ftg 




[00 i 51 a fundamental example of the structure ot At orgs*.: lacttym* aev.ee oy uivotwiu explained. AS Shown toitolW U-I > 

r>rinn ierectifvina device is constituted by a substrate I, the electrode 2 formed on the substrate 1, the giant-molecule rendu a for. 
Sy^ TSSSS formed on the giant-molecule conductor layer 3. and the electrode 5 fanf. £ on 

too foTATto mc^cteetrode 2 prepared on a substrate 1 , h is desirable in laboratory to make it the transparent electrode which co, Ud 
£2 whote ofTsutewSl I substantially. A transparent electrode can be formed on the substrates 1. such asa glass plato, 
™nT^« nlaTric, shecL^a film, by vapor-depositing gold, silver, aluminum, an indium. Indium tin oxide (ITO film), and t i > tin 
"SSZ^m^^Tr^*^* /canbf formed by ^-depositing gol* silver, copper aluminum, or mckel W. 
'--addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. . 
momAhh^ghit changes witfi classes ofelectrode 2 fanned on a substrate 1, when using aluminum as one electrode, as tor *u 
fabrici^^Tence of anorganic rectifying device. It is desirable to make me phenazine film ofttus invention ^on an ahOTtaua ill 
clc^e by approaches, suchas a vacuum deposition method, the applying method, the cast mediod, and a apm coat method, j « tt to 
S^rycut the laminating of the macmmolecule^onductor layer on It first. And what Is necessary » just to carry out vacuum depje sition 
nfthe counter electrodes, such os a golden electrode, on it further if needed. ; . 

[Si I] f 2S JtS^S^Sehf on the other hand, has the apparent electrode fbrmed by d» S UPPATA JLhtfs "J"** j, for 
eSmple! a golden electrode, after carrying out the laminating of the macromolecule conductor layer by an ox^op 
nc^rizatton method etTon a golden electrode and carrying out undoping processing to an electrical machinery r chemtoy ta r ^ it 
.^cCS?on it to cany out the laminating of The phenazine Aim with vacuum deposition etc. Furthermore, what is nece«car|[ls!just 
to carry out vacuum deposition of the electrodes, such as aluminum, if needed 
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I ,H\\s document has been Translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not ba translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] In the organic rectifying device of this invention, effective rectification Is performed, for example fn the interface ba 
a giant-molecule conductor layer and the phenazinc film. Furthermore, since rectification was performed also m the mtertace of 
pbenazine film and a metal system Ingredient layer, the component which has the rectification excellent conventionally fanner t 
well-known organic rectifying device could be built. , 
[00201 By electrical-potential-difteence impression of hard flow, although transport of the charge which crosses impregnation 1 
charge and bom layers by electrical-tJc^amlaWlflterence Impression of the forward direction according to the eleotno potential g 
which the barrier of a shot key mold or a heterojunction mold was formed, and was spontaneously formed in the int erface of a j 
molecule conductor layer end the pbenazine film arises in the organic rectifying device of this invention, in order to oppose an 1 
potential gradient, a current does not flow but functions as diode. Moreover, by optical exposure, separation of a charge arises in 
>nierface and transport of a charge arises in accordance with an electric potential gradient Therefore, by covering a load and I . 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photoeurrent is acquired and it fon trions 
also as a photodiode. You can make it function also as light emitting diode using emitting light, in case the charge furthermore |W (urea 
in by electrical-potenUal-difference impression Of the forward direction rccombincs with the reverse charge in bulk. \ 
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[Example] About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains the maniifecture approach and its engine performance. In addition, mis 
of it not being what limits only to the following examples and is toterpreted Is natural, and its thing which do not deviate fiomj 
meaning and pneuraa of this invention and for which it restricts, and an embodiment can be changed and carried out to arbftrappn 
natural. 

[0022] an example 1 - first, the golden electrode was Yapor-depoahed by the spatter on the glass substrate, and Polly 3 
methylthiophene (it is hereafter called PMeT for short) was produced by the electrolytic oxidation polymerization on it 
after carrying out undoping processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5 
methylbeiuyl)-S and the IO-dlhydrophenaadne film (ft calls for short Following MMDP) was carried out with the vacuum deposit* 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMeT/MMDP/ahiminum - the sandwiches 
structure was manufactured. _ ^. 

[0023] It impressed changing direct-current applied voltage to this sandwiches eel continuously under dark, and the current* 
curve was investigated. Drawin g 2 and drawing 3 are graphs which show the current change at the time of changing dlrectH 
applied voltage continuously. Consequently, it was cheeked that the stable rectification from which the time of impressing a 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when the ~ 
value when impressing the electrical potential difference of -t4V to a golden electrode impresses the electrical potential dif 
+14.0mA and -4V was the rectification ratio 120000 In -0.1 17mlcroA (refeT to &§wjng 2 ). Moreover, In the applied voltage 
it was the rectification ratio 18000 in the current value of + 1.05mA and -0.038microA. respectively (refer to drawjng 3 ). 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoelectrornotrvc force in the 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was me* 
Drawing 4 is die graph of the action spectrum in whioh the relation of a light wave lengm-photocurrent is shown. From mis 
when an optical exposure is carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT ] a 
photocurrent value serves as the minimum by the way, the screen effect by PMeT b shown, and it turns out that an activity - 1 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value « 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure is carried outfrora an aluminum clcctrodi 
screen effect by MMDP is shown, and it turns out that a main activity side Is the back of a MMDP layer, i.e., the mter&cc of 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and a 
carries out rectification and a photo-electric-translation operation in a bilayer mold component and this direction, the interfaC 5 
aluminum and MMDP is also known by functioning as an activity side. , L 

[0023] in example 2 example I instead of MMDP 5-methyl-l0-(p-methoxyben2yl)-S, lO^ydrophenazine 5-memyl-(hereaty jrealled 
MMODP for short) 10-(p-cyano benzyl>3, 1 0-dihydrophcnazine The same sandwiches eel was manufactured using (it being h reafter 
• called MCDP for short) or 3 -methyl- 1 0-(m -din ftro benzyl>5, and lOslihydrophenazinc (it is hereafter called MDNDP for eh£#) 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change simi 
drawi ng 2 was shown, and it was checked mat the same rectification occurs. A rectification ratio Is the component which u 
MMODP, and is 1200 (**4v) with 10000 (**4v) and the component using MDNDP In the component using 12000 (**2v) 
and it turned out that it has the rectification which was excellent in alL 

[0026] In example 3 example 1. rectification remarkable also in **** which used other macromolecule conductor 
accepted instead of the PMeT layer. The name and rectification ratio ("*2V) of the layer ingredient were as follows. That 
poly pyrrole (rectification ratio 16000), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Pori p-phenylene (rectification 
1 5 GOO), the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000), polish anoa cctylcnc (rectifies* bn 
2000), a polyvinyl carbazole (rectification ratio 1 000), pyrolysis polyimlde (rectification ratio 8000X a pyrotysis poryacrylon if file 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used similar^ 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alUXT*" 
oxide (rectification ratio 4000), antimony-pcntachloride doping tin oxide (rectification ratio IdOOO), and conductive copper 
(rectification ratio 10000) was obtained 
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DESCRIPTION OF DRAWINGS 



rief Description of ihe Drawings] 
Drawi ng I] It is the sectional view showing one example of the organic rectifying device of this invention. 
[Drawing 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
[Drawing 31 It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
{ Drawing 4] It Is the graph which shows the absorption spectrum of the photocurrent action spectrum of the organic rectifying) <j(evice 
of this invention, PMeT, and MMDP. 
{Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolcculc Conductor Layer 

4 Phenazinc Film 

5 Electrode 
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